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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an org. electroluminescence display device 
capable of maintaining luminance balance of red, blue and green without 
collapse over a long time. 

SOLUTION: The luminance ratios of respective emitted colors are controlled by 
changing the area ratios of respective color light emitting parts R, B, G of 
the red, blue and green. The areas of the respective color light emitting 
parts are so controlled that the luminance of the respective color light 
emitting parts attains the luminance ratios respectively attaining desired 
white balance values when the same driving voltage is impressed on the 
respective color light emitting parts, full color are displayed by controlling 



the time width of the driving voltage to each of the respective color light 
emitting parts. The respective color light emitting parts are mosaically 
arranged to the shape of a square with a cross inside. Two pieces of the light 
emitting parts of any one color among the red, blue and green are arranged on 
one diagonal line of the shape of the square with the cross inside and the 
light emitting parts of the remaining two colors are arranged by one piece each 
on the other diagonal line of the shape of the square with the cross inside. 
Any of the light emitting parts is divided to plural pieces of the light 
emitting parts and non-light emitting parts are arranged in the central parts 
of the light emitting parts. 
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f] [SUBJECT] 

^ ^ <7)0£gv^ i/7s The organic electroluminescence display device 

^^H#^^ti^V^T^^F"C# 5 which can maintain the brightness balance of 

<£ 5 &#f§^ ^n/i/^^y red ' 9 reen ' and b,ue each color for a lon 9 time 

*>x**mw*m&i. * without breaking down is provided - 



t] [SOLUTION] 

?K r\ ^&©#-fe^§3felHSR ^ The brightness ratio of each light-emission color 

B , G (D^Mkk&^Z- & Z- kiZ was confr oIled by changing the area ratio of red, 

£ty &%%&(DWJ^\fc%^® L blue ' and the 9 reen each - color light emission 

fc. 4fc, ±IE#£«*»fc* Parts R, B, and G. 
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Moreover, when impressing each same driving 
voltage to each color light emission part, area of 
an each-color light emission part is controlled so 
that it becomes the brightness ratio to which the 
brightness of an each-color light emission part 
each takes desired white balance value. 

By controlling time width of driving voltage for 
each each-color light emission part, it 
comprised so that a full-color might be 
displayed. 

Moreover, the mosaic sequence of the each- 
color light emission part is carried out at the 
shape of a character of a rice field. 

The light emission part of any one of red, blue 
and green color is arranged by two on one 
diagonal of the character of a rice field. The light 
emission part of remaining two colors is 
arranged each by one on the other diagonal of 
the character of a rice field. 
Moreover, the light emission part of an any one 
is divided to several parts for light emission part. 

The non-light emission part was arranged in 
the center section of a light emission part. 
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[CLAIMS] 



[3***1 1 1 [CLAIM 1] 

XXfW&CD^yt m the organic electroluminescence display 

pISS:^ L7/^7- Sr^^f 5 device wn 'ch has red, blue and green light 

■%m^\s>7 ho/i/^yt^ emission part, and displays a full-color, the 

dte-sht^Bi-iii x-r \-~?i&.&z& brightness ratio of each color light emission part 

22 * -tnci-fi-a^ was controlled by changing the area ratio of 

«CD®?*J:k5r^^5r tizX each color light emission part. 
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An organic electroluminescence display 
device characterized by the above-mentioned. 
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[CLAIM 2] 

The organic electroluminescence display device 
of Claim 1 comprised so that, when impressing 
each same driving voltage to each color light 
emission part, area of each color light emission 
part is controlled to become the brightness ratio 
to which the brightness of an each-color light 
emission part each takes desired white balance 
value, and a full-color might be displayed by 
controlling time width of above driving voltage 
for each each-color light emission part. 



±M&&m%w ffl (D^mz.^ 
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[CLAIM 3] 

The organic electroluminescence display device 
of Claims 1 or 2 wherein the organic 
electroluminescence display device of Claims 1 
or 2 wherein the mosaic sequence of each color 
light emission part is carried out at the shape of 
a character of a rice field, the light emission part 
of any one of red, blue and green color is 
arranged by two on one diagonal of the 
character of an above rice field, and the 
remaining light emission part of two colors is 
arranged each by one on the other diagonal of 
the character of an above rice field. 

[CLAIM 4] 

The organic electroluminescence display device 
of the any one of Claim 1 thru 3 with which the 
light emission part of an above any one is 
divided by the amount of several light emission 
part. 



[fijfcif 5 ] 



[CLAIM 5] 

The organic electroluminescence display device 
of the any one of Claim 1 thru 3 which arranged 
the non-light emission part in the center section 
of the light emission part of an above any one. 
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[CLAIM 6] 

The organic electroluminescence display device 
of Claims 1 or 2 by which the trio sequence of 
each color light emission part is carried out 
stripe-like, and the light emission part of the 
minimum area is arranged at the center. 



[CLAIM 7] 

The organic electroluminescence display device 
of any one of Claim 1 thru 6 which equipped the 
light emission part of an above any one with the 
color absorption type filter. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the organic 
electroluminescence display device (organic 
ELD) which used the organic 
electroluminescent element (organic EL 
device). 
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[PRIOR ART] 

An EL device is the element made to light-emit 
light by being excited by adding a voltage to a 
fluorescent property compound. 

By luminescence material, it can divide into 
inorganic EL to which the inorganic compound 
was used, and organic EL which used the 
organic compound. 

A part of display (inorganic ELD) which used 
inorganic EL is utilized. 
As for the display (organic ELD) which used 
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organic EL, utilization has been tried. 



[0003] 

Among them, organic EL, for example, by 
invention of the blue organic EL element which 
light-emits light to a high-intensity, as described 
in Unexamined-Japanese-Patent 6-9953 
gazette or a publication (IEICE Technical 
Report, Institute of Electronics, Information and 
Communication Engineers issue, OME 94-80 
(1995-03), p13-18 "doping to blue light-emitting 
element" Idemitsu Kosan, Nakamura, etc.) 

By converting (a wavelength is converted) 
from the high energy of blue into the low energy 
of green and red, using the material called color 
conversion material (for example, pigment and 
fluorescent material), Three primary colors 
can be obtained, and by arranging these red 
and green and blue pixel with two- 
dimensionally, A display can be comprised 
and an image can be projected. 

In addition, about the color conversion 
material, it is described in Unexamined- 
Japanese-Patent 5- 258860 gazette, for 
example, and about the color conversion by 
wavelength conversion, it is described in the 
publication (ASIADISPLAY'95, 
PerformanceofRGBMulti- 
ColorOrganicELDIsplay Idemitsu Kosan), for 
example. 



[0004] 

Hereafter, the conventional display device 
which used the above blue organic EL device 
on the basis of the figure is demonstrated. 

Figure 8 (a) organic is the front view showing 
the conventional display surface of ELD. (b) is 
the sectional drawing of (a) at the part of line A. 

In the Figure, 1 is a display surface side 
transparent substrate. 2r and 2g are each 
color-conversion filter which carries out a 
wavelength conversion of blue into red and 
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green. 3 is a protective layer. 4 is a transparent 
electrode (anode). 5 is a light emitting layer 
(organic EL layer). 6 is a back electrode 
(cathode). 7 is a back substrate. 8 is a black 
matrix. 

R, G, and B each show red and green and 
blue light emission part. 

In addition, in figure 8(a), for clarity, the hatching 
which each differs is performed on and shown 
to the each-color light emission parts R, G, and 
B. 

in each following figure, it is similar. 
To demonstrate the structure simply: First, the 
black matrix 8 is formed on the display side 
transparent substrate 1 . 

color-conversion filter 2r and 2g are formed 
stripe-like. 

In order to abate the roughness of color- 
conversion filters 2r and 2g, the protective layer 
3 built with a transparent material is formed. 

Next an anode 4 (ITO etc. transparent 
electrode) is formed stripe-like as the same so 
that it may overlap on a color-conversion filters 
2r and 2g stripe. 

On top of this, a light emitting layer 5 (a single 
layer or multilayer) is formed a film by the whole 
surface by vapor deposition, the spin coating, 
etc. 

There is a back electrode 6 (cathode) stripe- 
like so that it may cross orthogonally to anode 
4. 

The back substrate 7 is affixed in order on 
this back electrode 6. 

In addition, a light emitting layer 5 is usually 
comprised by the organic luminescent material 
of 1 sort or multiple kinds here. 

However, an organic luminescent material, 
hole transportation material, and electronic 
injection material are formed of a simple 
substance or a blend. 
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[PROBLEM ADDRESSED] 

In the organic EL display device by the above 
constitution, because blue light-emission 
emitted by the light emitting layer 5, and the 
green and red to which is carried out the 
wavelength conversion of the blue light- 
emission light with the color-conversion filters 
2g and 2r are used, red and green brightness 
reduce, the ratio of the luminous efficiency of 
red, green and blue including the vision 
characteristic becomes red:green:blue 
=0.3:1.2:1. according to for example, an 
above publication (ASIADISPLAY'95, 
PerformanceofRGBMulti- 
ColorOrganicELDIsplay Idemitsu Kosan) 
For this reason, the organic EL display of this 
constitution has the weakest red, when shining 
red, green, and blue with the same area and 
said voltage, and It becomes the bluish white 
in which white balance collapsed. 

A beautiful full-color display is not done. 

The balance of a brightness needs to be 
maintained so as to obtain the white of a target 
coordinate point on CIE normal coordinate. 

Then, when the area of red, green, and a blue 
each-color light emission part is the same, the 
method to apply the voltage which each differs 
to red, green, and a blue each-color light 
emission part, and to adjust a brightness can be 
considered, as one method of maintaining the 
balance of brightness. 

However for an organic EL device, since the 
light-emission durability is greatly dependent on 
the amount of injection currents, with this 
method, red and the green and blue amount of 
injection currents change with colors, that is, 
since the speed of degradation of a brightness 
changes with colors, white balance collapses 
with time. 
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This invention aims at providing organic ELD 
which can maintain the brightness balance of 
red, green, and blue each color without 
collapsing for a long time. 
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[SOLUTION OF THE INVENTION] 

Based on this invention, with the organic 
electroluminescence display device, the 
brightness ratio of each light-emission color is 
controlled by changing the area ratio of red, 
blue, and a green each-color light emission 
part. 
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[0008] 

Moreover, when impressing each same driving 
voltage to each color light emission part, area of 
each color light emission part is controlled to 
become the brightness ratio to which the 
brightness of an each-color light emission part 
each takes desired white balance value. 

By controlling time width of above driving 
voltage for each each-color light emission part, 
it comprised so that a full-color might be 
displayed. . 
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[0009] 

Moreover, the mosaic sequence of each color 
light emission part is carried out at the shape of 
a character of a rice field. 

The any one of red, blue, and the green or the 
light emission part is arranged by two on one 
diagonal of the above character of a rice field. 
The light emission part of remaining two colors 
is arranged by one on the other diagonal of the 
above character of a rice field. 

[0010] 

Moreover, the light emission part of an above 
any one is divided by the amount of several light 
emission part. 
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[0011] 

Moreover, the non-light emission part was 
arranged in the center section of the light 
emission part of any one of the above. 
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[0012] 

Moreover, the trio sequence of each color light 
emission part is carried out stripe-like. 

The light emission part of the minimum area 
is arranged at the center. 
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[0013] 

Moreover, the light emission part of an above 
any one was equipped with the color absorption 
type filter. 
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[Embodiment] 

Embodiment 1 The organic 

electroluminescence display device of this 
invention determines area of red, green, and a 
blue each-color light emission part (a pixel is 
constituted) from a luminous efficiency and the 
target coordinate point of a white display, and 
the balance of a brightness is maintained. 

In order to determine this area ratio, a 
brightness ratio is first calculated from red and 
the green and blue degree of each color 
coordinate point. 

If the target chromaticity-coordinate point of a 
white display is set as (xw, yw), the red, the 
green and blue degree of each color coordinate 
point observed in respect of a display each as, 
(xr, yr), (xg, yg), and (xb, yb), and the red, 
green and blue brightness ratio in a display 
surface, Pr:Pg:1, Pr and Pg are expressed 
with the-following-formula (1)(2). 
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p - y <( ( x g" x w)(yb-yw)-(xb-x w )(y g -y w )} 
r yb { (x r -x w )(yg-y w )-(Xg-x w )(y r y w ) ] 

P - yg ( ( x r- x w)(yb-y w)-(xb-x w )(y r -yw) 1 

g yb( (x g -x w )(y r y w )-(x r -x w )(y g -yw)} 
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[0016] 

From this brightness ratio, when setting the ratio 
of red and a green and blue luminous efficiency 
to R:G:1, the area ratio of an each-color light 
emission part, Sr:Sg:Sb is expressed with the 
following equation. 
Sr:Sg:Sb=Pr/R:Pg/G:1/1 

By forming an each-color light emission part 
by the area ratio for which it calculated by this, 
the organic electroluminescence display device 
which obtains a white target chromaticity- 
coordinate point without changing voltage value 
with respect to each color is provided. 

For example, by the case where a brightness 
ratio is set to red:green:blue =2:7:1 (this 
brightness ratio is adopted in many cases in 
CRT), when the luminous efficiency of an each- 
color light emission part is red:green:blue 
=0.3:1 .2:1 like a prior art example, the area ratio 
of each light emission part is set to 
red:green:blue =2, 0.3:7/1.2:1 / 1= 6.67:5.83:1. 
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[0017] 

Hereafter, organic ELD by this embodiment is 
demonstrated in greater detail. 
Figure 1 shows the principal part of organic ELD 
by the 1 embodiment of this invention. 
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(a) is the top view of a display surface and (b) 
is the sectional drawing of the part of line A in 
(a). 

In Figure, 1 is a display surface side 
transparent substrate. 2r and 2g are each a 
color-conversion filter which carries out a 
wavelength conversion of blue to red and 
green. 3 is a protective layer. 4 is a transparent 
electrode (anode). 5 is a light emitting layer 
(organic EL layer). 6 is a back electrode 
(cathode). 7 is a back substrate. 8 is a black 
matrix. 

It is the same as that of a prior art example. 

R, G, and B each show red, green, and the 
blue light emission part. 

It is determined that red, green, the blue 
each-color light emission parts R and G, and B 
area becomes a desired white chromaticity- 
coordinate point. 

That is, as mentioned the above, the 
luminous efficiency of red, green, and the blue 
light emission parts R, G, and B is 0.3:1 .2:1 . 

The area ratio of red, green, and the blue 
each-color light emission parts R, G, and B is 
comprised so as to become 6.67:5.83:1 
supposing the white chromaticity-coordinate 
point was decided by 2:7:1 by red and the green 
and blue brightness ratio in the case of usual 
CRT of above-mentioned. 
Thus, a brightness ratio is controlled by 
changing the size of the each-color light 
emission parts R, G, and B by the light-emission 
color based on the luminous efficiency of an 
each-color light emission part. 

An each-color light emission part is actuated 
by the same driving voltage, and a desired 
white chromaticity coordinate can be obtained. 
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[0018] 

Next a manufacturing method is demonstrated. 
For example, the black matrix 8 is formed by the 
printing method etc. on the display surface side 
transparent substrate 1 consisting of pane of 
glass and quartz-glass etc., and the color- 
conversion filters 2g and 2r which carry out a 
wavelength conversion from blue to green and 
red are formed by the pigment dispersion 



02/07/30 



14/37 



(C) DERWENT 



JP1 0-39791 -A 



$ ^mm^Rtf ? * a> e> t£ a 

fulfil 3 *&&&7 4 

g, 2 r ©H0iOii5igfti$tl5 J; 

# £ PJ£ L T i <9 ^ S O 
&WBk7 4 — 2 rHt 

i/y-4H-t°7yioi:t;4 - 
7>r/i^— 2 g <b Lr{i*s# 

Wff?4 7 6 9 2 9 

tt^J^fi±^^#^¥5 - 2 5 
8 8 6 0^#fIffi«c£*LT^ 

K-fe^&^wvl^ — 2 g. 2 r 

sliftit i to (>f y w 
fiS3fi, nm~i^S'/zm 

tt2)i^±fc?)W»iiSP« 



THOMSON 

"""ffi"" ***** 

DERWENT 

method or the printing method. 

On it, the protective layer 3, which is a 
transparent material, consisting of, for example, 
a polyurethane resin or quartz glass is 
laminated so that roughness of the color- 
conversion filters 2g and 2r may be moderated. 
In addition, it can choose from organic and an 
inorganic compound by which is known to, 
absorbing a blue light, light-emit in the visible 
light of a longer wavelength, as color- 
conversion filters 2g and 2r. As red color- 
conversion filter 2r, 4- dicyano methylene- 4H- 
pyran of fluorescent property, the 4- dicyano 
methylene- 4H- thio pyran, etc. are used. 

As green conversion filter 2g, the thing 
containing it being the any one of the green 
luminosity poly methine type pigment disclosed 
by the US-patent description of No. 4769292 is 
used. 

For example, what is specifically described by 
above-mentioned Unexamined-Japanese- 
Patent 5- 258860 gazette, is used. 

Next the anode electrode 4 aligned so that it 
might overlap with the shape of the color- 
conversion filters 2g and 2r is formed. 

The conductive materials used as this anode 
electrode 4 are transparent electrodes, such as 
ITO (indium tin oxide). 

These electrodes 4 and the protective layer 3 
consist of the thickness of several 10 nm- 
several-hundred micro-m. 

Next, the layer in which the light emitting layer 
5 arranged on a transparent electrode 4 is 
formed of the organic multilayer part wherein 
there is 1 layer or 2 or more layers with the 
characteristic of the organic single-layer part 
which has bipolar property (characteristic that 
an electron, a hole are both conveyed), or an 
electron carrying layer, a light emitting layer and 
a hole carrying layer. 

These formation methods differ by whether 
the organic EL material is a low molecule or a 
polymeric material. 

However, it is formed of vacuum heating 
vapor deposition, a dip coating, a spin coating, 
etc. 

In addition, as a light emitting layer 5, 
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specifically, for example, the light emitting layer 
5 wherein can be mentioned as shown below: 
the distyryl biphenyl derivative which is 
expressed with general-formula (1) announced 
by Idemitsu Kosan in above-mentioned IEICE 
Technical Report, and which has blue light- 
emission ability in the state of solid state is set 
as a host material, and the blue pigment 
which is DSA derivative which retains a 
carbazolyl group at the terminal of distyryl 
arylene (DSA) shown by general-formula (2) 
was doped to this host material for the 
improvement in luminous efficiency, can be 
mentioned. 



[0 0 19] 



[0019] 



[COMPOUND 1] 



02/07/30 



16/37 



(C) DERWENT 



4 



JP10-39791-A 



Twoivisora 
. * 

DERWENT 




( 1 ) 



t-Bu DTBPVBi 



Et Et 
BCzVB Ar= ^ 

BCzVBI Ar« — ( 2 } 

BCzVBo Ar« 

Brevity code 



[0 0 2 0] 

&mmm 6 is*y£-^* 

5 0 ltd, 1TM«7iS5gO 
© J; 5 fcfilig-Cifc 5«EL 

«t o T t {^M pT^-C*> 5 



[0020] 

Next to the light emitting layer 5 by the organic 
EL material, the metal electrode 6 of the low 
work function which serves as a cathode is 
formed, for example, by methods, such as a 
vapor deposition method and a sputter. 

Finally, the back substrate 7 is affixed to it 
and sealed. 

In addition, especially the production method of 
the organic EL element which is such structure 
is not limited. A film forming is producible with a 
vapor deposition method, and it is possible 
even from a back side also about the turn to 
produce. 

As mentioned above, the anode electrode 4 and 
the cathode electrode 6 are arranged in the 
shape of a matrix. 
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[0021] 

Thus, a brightness ratio is adjusted by adjusting 
the area ratio of an each-color light emission 
part. 

Therefore since each color can make equal 
the injection current density of a light emission 
part and there is no deviation in a brightness 
degradation characteristic, the brightness 
variation produced with time does not arise. 

That is, short-lived-ization of the goods by the 
gap of color balance will be prevented. 

Moreover, that driving voltage is fixed can 
also simplify a driving circuit and a drive power 
supply. 

In addition, light-emission happens in the 
intersection part of a transparent electrode 4 
and the back electrode 6. 

Therefore in order to change the area ratio of 
an each-color light emission part, any electrode 
ratio of a transparent electrode 4 and the back 
electrode 6 may be changed. 

[0022] 

In above organic ELD, to display a certain 
arbitrary colors, the same voltage is impressed 
to the each-color light emission part which 
displays red, green, and blue. 

By controlling the red and green and blue 
impression time width, additive-color mixing of 
each color is carried out, and it displays 
arbitrary colors. 

A beautiful full-color display can be performed 
by increasing the number of gradations of this 
impression time width. 



[0 0 2 3] 



[0023] 

Embodiment 2 In the above embodiment 1 , blue 
light-emission-part B which serves as the line 
with an area thin at the minimum was arranged 
at the end, upon carrying out the trio sequence 
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of the each-color light emission parts R, G, and 
B stripe-like. 

However, by arranging the blue light-emission- 
part B of the minimum area at the center, as 
shown in Figure 2, when the light-emission color 
of both ends light-emit light simultaneously, the 
distance between the light-emission colors 
becomes near, and that is, in order that the 
pitch of the concentration difference of a light 
may become small, the feeling of a glare of an 
image can be decreased. 

[0024] 

Embodiment 3. Figure 3 shows the principal 
part of organic ELD by the other embodiment of 
this invention. 

(a) is the top view of a display surface, (b) is 
an explanatory drawing explaining the 
constitution of the transparent electrode 4 and 
the back electrode 6. 

For clarity, hatching is performed and shown 
in one electrode 6. 

The light emission parts R, G, and B of a 
three color are arranged in two rows, and 
constitutes one row in red 1 color and 
remainder 1 row in green and blue two colors. 

An area ratio here is size which can obtain 
the white chromaticity coordinate similar to an 
embodiment 1. 

That is, the area ratio of red, green, and blue 
each-color light emission parts R, G, and B is 
6.67:5.83:1. 

For example, in order to shine red R in the 
light-emission-part structure shown in figure 
3(a), as shown in Figure 3 (b), scanning 
electrode Y1 (a), and Y1 (b) and signal electrode 
X1(a) are turned on. 

Y1(a) and X1 (b) are turned on to shine green 
G. 

Y1 (b) and X1 (b) are turned on to shine blue 

B. 

In addition, although the case where a 
transparent electrode 4 was a signal electrode 
and a back electrode 6 was a scanning 
electrode was shown in this figure, the contrary 
is sufficient. 
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[0025] 

Since the shape of each light emission part 
approaches a square by making this sequence, 
large size of the line width can be taken. 

For example, in the case of the same pixel 
pitch, if each longitudinal light emission part of 3 
lines by which the trio sequence was carried out 
stripe-like is the 50 micro-m width, it can carry 
out to one 1.5 times the 75 micro-m width of 
this, in this system. 

By this, in order that the line width of the color 
filter explained in full detail later or a color- 
conversion filter may spread, production 
accuracy by printing etc. can be made into easy 
accuracy. 

Moreover, it has the uniformity of brightness 
degradation, and the effect of simplification of a 
circuit like the above embodiment 1 . 



[0026] 

Embodiment 4 Figure 4 shows the principal part 
of organic ELD by the other embodiment of this 
invention. 

(a) is the top view of a display surface and (b) 
is the top view to which the part enclosed with 
the continuous line in (a) was enlarged. 
The mosaic sequence of the each-color light 
emission parts R, G, and B is carried out at the 
shape of a character of a rice field. 

Light-emission-part G of one color is 
arranged by two on one diagonal of the 
character of a rice field, and The light 
emission parts R and B of two colors which 
remain are arranged by one on other diagonal 
of the character of a rice field. 

In addition, the area of these light emission 
parts may consist of the area ratio similar to an 
embodiment 1, i.e., red:green:blue 
=6.67:5.83:1. 

However, in the Figure 4, area of green light- 
emission-part G is enlarged most. 

white balance collapses a little by carrying out 
like this. 

However, it is said that the light-emission 
brightness which considered a human being's 
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vision characteristic goes up. 

The above-mentioned effect is expectable. 

Moreover, if red, green, green, and blue are 
made into one pixel (continuous-line enclosure 
part) in a still picture in the case of this 
structure, a contiguity pixel will overlap (wavy- 
line enclosure part) and the number of 
substantial pixels will be increased to about 
double. 

That is, the mosaic sequence is more 
advantageous than the pixel shape of the trio 
sequence which was described to the 
embodiment 1 when obtaining a high- 
resolution. 

Furthermore, as shown in a Figure 4 (b), the 
light-emission area is also expandable at the 
suitable rate of enlargement in the direction of 
an arrow head for every light emission part. A 
high-intensity can be obtained, without 
degrading an image quality. 

Moreover, as well as each embodiment, in 
this shape, it has the effect of the ease of 
manufacture, the uniformity of brightness 
degradation, and simplification of a circuit. 

[0027] 

Embodiment 5 Figure 5 shows the principal part 
of organic ELD by the other embodiment of this 
invention. 

(a) is the top view of a display surface, (b) 
and (c) are each the top views to which the part 
enclosed with the continuous line in (a) was 
enlarged, (d) is an explanatory drawing 
explaining the constitution of a transparent 
electrode and a back electrode. 

For clarity, hatching is performed and shown 
in one electrode. 

It is the structure which divided further in one 
light emission part, and joined the area ratio in 
order to realize the mosaic sequence of the light 
emission part which is the same size. 

Figure 5 (b) is the shape (1 color pixel was 
divided at the small rectangular head) which 
divided green and the blue light emission parts 
G and B to parts for several of light emission 
part. Figure 5 (c) is the shape (the inside of 1 
color pixel was extracted) which arranged the 
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non-light emission part in the center section of 
green and the blue light emission parts G and 
B. 

It is the area ratio (for example, it is the same 
as that of an embodiment 1 red : green : blue = 
6.67:5.83:1) for both obtaining a target 
coordinate point. 

When the area ratio of red, green, and a blue 
each-color light emission part is the shape 
which is not 1 :1 :1 as each embodiment showed, 
when seen from a short distance, an image is 
sensed rough. 

Then, by making the shape shown by this 
embodiment, imbalance (for example, 
red:green:blue =6.67:5.83:1) of an area ratio 
can be abated, and the feeling of rough 
deposits can be abated. 

The transparent electrode 4 and the back 
electrode 6 which are used by Figure 5 (b) and 
(c) here are comprised as shown in Figure 5 (d). 
As for a part for each small light emission part 
drawn by (b) and (c), it is arranged in the dotted 
line on the intersection of a transparent 
electrode 4 and the back electrode 6. 

The non-light emission part of the center 
section of the light emission part of (c) or the 
space of the small light emission part of (b) 
consists of a black material (black matrix). 
For example, in order to shine red R, in the 
light-emission-part structure shown in Figure 5 
(b) and (c), as shown in Figure 5 (d), the 
scanning electrode Y1 (b) and signal electrode 
X1(a) are turned on. 

Y1(a), X1(a) and Y1 (b), and X1 (b) are 
turned on to shine green G. Y1(a) and X1 (b) 
are turned on to shine blue B. 

In addition, although in this figure the case 
wherein the transparent electrode 4 is a signal 
electrode and the back electrode 6 is the 
scanning electrodes is shown, the contrary is 
sufficient as well. 
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Embodiment 6 Figure 6 shows the principal part 
of organic ELD by the other embodiment of this 
invention. 

(a) is the top view of a display surface, (b) 
and (c) are each the top views to which the part 
enclosed with the continuous line in (a) was 
enlarged. 

In this embodiment, the trio sequence is carried 
out stripe-like. 

Figure 6 (b) is the shape which divided blue 
light-emission-part B to parts for several of light 
emission part. Figure 6 (c) is the shape which 
arranged the non-light emission part in the 
center section of blue light-emission-part B. 

In addition, when making the same area ratio 
as an embodiment 1, it is red:green:blue 
=6.67:5.83:1. 

Since the difference of area is small, with red 
light-emission-part R and green light-emission- 
part G, the area of a light emission part is 
changed like the embodiment 1 without dividing 
to a part for a light emission part etc. 

Even if it makes such structure, the rough feel 
can be abated like an embodiment 5. 



[0029] 

Embodiment 7 Figure 7 (a)- (c) is the sectional 
drawing each showing the principal part of 
organic ELD by the other embodiment of this 
invention. 

Figure 7 (a) shows the case where it has blue 
color-filter 9b with a low transmittance (color 
absorption type filter) in order to join a blue 
luminous efficiency to red or a green luminous 
efficiency. 

In order to change the area ratio of an each- 
color light emission part and to make light light- 
emit in the same amount of injection currents, 
by using blue color-filter 9b, even when it does 
not make extremely small the area ratio of a 
blue light emission part like each embodiment 
compared with another light emission part, a 
desired brightness ratio is obtained. Imbalance 
of an area ratio can be abated and the feeling of 
rough deposits can be abated. 

Moreover, it becomes hard to reflect an 
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outside light. 

Therefore a contrast also improves. 

Moreover, the filter with the sufficient 
reproducibility of a color can also be used. 



[0030] 

Furthermore, using a color filter does not restrict 
to one color, but like a Figure 7 (b), it is also 
possible to arrange color filters 9b and 9g in 2 or 
more colors, and a brightness become lower in 
this case. 

However, reproducibility of a color can be 
improved. 

Moreover, a color filter can also combine with 
the above embodiment 1-6. 



[0031] 

Moreover, as shown in a Figure 7 (c), the white 
luminescence of the light emitting layer 5 may 
be carried out, and it may convert from a white 
luminescence into each color by color-filter 9r, 
9g and 9b with which each-color light-emission- 
part R, G and B were equipped. 

Thus when converting a white luminescence 
into each color by color filters 9r, 9g, and 9b, the 
difference of the luminous efficiency according 
to the light-emission color compared with the 
case where blue light-emission is converted into 
another color with the color conversion filters 2r 
and 2g is small. 

However, it does not necessarily mean that a 
desired brightness ratio is obtained. A 
brightness ratio is controllable by changing an 
area ratio like each embodiment. 

In addition, as color filters 9r, 9g, and 9b, the 
dyeing type, pigment-dispersed ones, etc. 
which are used to a color-liquid-crystal display 
are used. 
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In addition, in order to eliminate the variation in 
degradation of the light-emission durability in 
each embodiment, the case where it controlled 
by actuating each-color light-emission-part R, G 
and B by the same driving voltage, and a 
brightness ratio changing an area ratio was 
demonstrated. 

However, for example, an area ratio can be 
changed and a brightness ratio can be adjusted 
roughly, and Fine tuning can be performed by 
changing driving voltage, etc., and some driving 
voltage may also be changed and a brightness 
ratio may be controlled by changing both area 
ratio and driving voltage. 

Also in this case, compared with the case 
where a brightness ratio is adjusted only by 
driving voltage, variation in degradation of the 
light-emission durability is improved greatly. 
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[0033] 

Moreover, the brightness ratio of each color is 
not limited to red:green:blue =2:7:1 
demonstrated by the embodiment mentioned 
the above, and responding to white desired, it 
may be chosen suitably. 



[0034] 



«\ m&<D&&^jm 

<DWffi£*Mz-Z>Z. t K X <9 ± 

#Nitotift^x-m&x-%z e 

[0 0 3 5] 



[EFFECT OF THE INVENTION] 

As mentioned above, since the brightness ratio 
of each light-emission color was controlled by 
changing the area ratio of red, blue, and a 
green each-color light emission part according 
to this invention, compared with the case where 
a brightness ratio is adjusted only by driving 
voltage, variation in degradation of the light- 
emission durability is improved greatly. 

It can maintain without the brightness balance 
of each color collapsing for a long time. 

[0035] 

Moreover, since it comprised so that, when 
impressing respectively same driving voltage to 
each color light emission part, area of each 
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color light emission part is controlled to become 
the brightness ratio to which the brightness of 
an each-color light emission part each takes 
desired white balance value, and it comprised 
so that a full-color might be displayed by 
controlling time width of above driving voltage 
for each each-color light emission part, in 
addition to an above effect, a driving circuit and 
a drive power supply can be simplified. 
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[0036] 

Moreover, the mosaic sequence of each color 
light emission part is carried out at the shape of 
a character of a rice field, and if the light 
emission part of any one of red, blue and green, 
is arranged by two on one diagonal of the 
character of an above rice field, and the light 
emission part of two colors which remain, by 
one on the other diagonal of the character of an 
above rice field, the number of substantial 
pixels will increase, and a high-resolution is 
obtained. 

Moreover, a tolerance is made to production 
accuracy. 

[0037] 

Moreover, by dividing the light emission part of 
above to parts for several light emission part, 
and if a non-light emission part is arranged in 
the center section of a light emission part, 
imbalance of an area ratio can be abated and 
the feeling of rough deposits of the image at the 
time of seeing from a short distance can be 
abated. 
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[0038] 

Moreover, if the trio sequence of each color light 
emission part is carried out stripe-like, and the 
light emission part of the minimum area is 
arranged at the center, the feeling of a glare of 
an image can be abated. 



[0039] 

Moreover, imbalance of an area ratio can be 
abated by equipping the light emission part of 
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[FIGURE 1] 

The principal part of organic ELD by this 
Embodiment 1 is shown. 

(a) is the top view of a display surface, (b) is 
the sectional drawing of the part of line A in (a). 



[FIGURE 2] 

The principal part of organic ELD by this 
Embodiment 2 is shown. 

(a) is the top view of a display surface, (b) is 
the sectional drawing of the part of line A in (a). 
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[FIGURE 3] 

The principal part of organic ELD by this 
Embodiment 3 is shown. 

(a) is the top view of a display surface, (b) is 
an explanatory drawing explaining the 
constitution of a transparent electrode and a 
back electrode. 

[FIGURE 4] 

The principal part of organic ELD by this 
Embodiment 4 is shown. 

(a) is the top view of a display surface, (b) is 
the top view to which the part enclosed with the 
continuous line in (a) was enlarged. 



[FIGURE 5] 

The principal part of organic ELD by this 
Embodiment 5 is shown. 

(a) is the top view of a display surface, (b) 
and (c) are each the top views to which the part 
enclosed with the continuous line in (a) was 
enlarged, (d) is an explanatory drawing 
explaining the constitution of a transparent 
electrode and a back electrode. 



02/07/30 



27/37 



(C) DERWENT 



JP 10-39791 -A 



THOIVISON 

* ~< 

DERWENT 



[0 6 1 

«|ELD©gaS&^U (a) 

n^ffi©¥ffiia, (b) ( c ) 



[FIGURE 6] 

The principal part of organic ELD by this 
Embodiment 6 is shown. 

(a) is the top view of a display surface, (b) 
and (c) are each the top views to which the part 
enclosed with the continuous line in (a) was 
enlarged. 



[FIGURE 7] 

It is the top view showing the principal part of 
organic ELD by this Embodiment 7. 
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[FIGURE 8] 

The principal part of organic ELD by the 
conventional embodiment 1 is shown. 

(a) is the top view of a display surface, (b) is 
the sectional drawing of the part of line A in (a). 
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[EXPLANATION OF DRAWING] 

1 Display surface side transparent substrate, 
2r, 2g Color-conversion filter, 4 A 
transparent electrode, 5 Light emitting layer, 



6 
8 
R 

light 
part. 



Back electrode, 7 Back substrate, 
Black matrix, and 9g and 9b Color filter, 
Red light emission part, G Green 
emission part, B blue light emission 
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(a) A 

(b) 1: Display surface side transparent substrate; 2r, 2g: Color-conversion 
filter; 4: Transparent electrode (anode); 5: Light emitting layer (organic EL layer); 
6: Back electrode (cathode); 7: Back substrate; 8: Black matrix 
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[FIGURE 2] 
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[m7] [FIGURE 7] 
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9r, 9g,9b: Color filter 
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